Purification and properties of novel molluscan metallothioneins.
Two low-molecular-mass cadmium-induced, cadmium-, zinc-binding proteins were purified from the oyster Crassostrea virginica using procedures that included acetone precipitation, Sephadex gel chromatography, and anion-exchange and reverse-phase high-performance liquid chromatography. Although they could be cleanly separated from each other, they exhibited similar molecular weights, metal and amino acid compositions, and electrophoretic behavior. These proteins were glycine-rich, in addition to being cysteine-rich, and lacked methionine, histidine, arginine, and the aromatic amino acids phenylalanine and tyrosine. Determination of the NH2-terminal amino acid sequence of these molecules showed that they were identical in primary structure in this region and differed only in that one had a blocked NH2-terminal. This provided an explanation for the isolation of two proteins with otherwise identical characteristics. Serine was the NH2-terminal amino acid. The sequence was most similar to that of vertebrate metallothioneins when compared with other proteins, which included metallothioneins from other invertebrate phyla. All cysteines in the first 27 residues of the oyster metallothionein aligned with those in the mammalian forms. On this basis, these proteins were classified as class I metallothioneins.